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solution, and the aqueous extracts are poured with stirring into a slush of ice (100 g) and cone HC1 (100 ml).

4.

Unlike some aromatic diazonium salts which have
been reported to be shock sensitive, diazonium
fluoborates and hexafluorophosphates
have been
found to be remarkably stable in this respect
Furthermore, the success of their use in synthesis
is based upon their stability and ability to be smooth

the precipitated acid is suction filtered, washed on the
filter with ice water (150 ml), dried, and recrystallized
from methylcyclohexane (15 ml/g) using a steam cone.
The yield of light yellow solid is 4-5 g, (40-50% from
anthranilic acid), mp 120-122° (lit3 mp 124-125°).

ly decomposed.

Obtainable from the Ozark Mahoning Co., Tulsa
Oklahoma. This reagent will etch glass on pro
longed contact. However, we have observed no
glassware damage if students thoroughly wash al
glassware in previous contact with the acid.

5.
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ABSTRACT
To further implement the course curriculum for the Earth Science major and to constructively channel the curand concern with the environmental problems, the Department of Physical Science at the University
of Arkansas at Monticello introduced a course entitled Environmental Studies this past spring.
As it was necessary to offer both a general education Elementary Physics course in addition to the new course,
it was decided to combine the two courses and use an approach similar to that of Edwin Marston, Queens College,
Flushing, New York.
Problems of conservation, pollution, and environmental quality were considered by the class whose rank ranged
from freshman to senior with widely diverse backgrounds. Physics with minimal math was incorporated sporadically
as needed.
The basic structure of class organization allowed students of the Environmental Studies class to present panel
discussions for the other students to participate in through comments, questions, and answers.
rent interest

The process of implementing the planned Earth
major curriculum began two years ago at Ar(ansas A&M College, now the University of Arkansas at
Monticello. The program, which is one of the offerings
of the Department of Physical Science, gained several
majors and minors and matured rapidly.
This past fall it was realized that the single person
devoted to the earth science and geology area could not
offer all of the general and advanced courses currently
needed. As finances would not permit the addition of
another faculty member at that time and as there was
one member on leave for the academic yer, faculty time
was at a premium.

Science

A general education physics course was to be offered and an additional upper level course for those
majoring or minoring in Earth Science was needed for
the fall semester. It was, therefore, decided to introduce one of the previously formulated courses, Environmental Studies, at this time. It was further agreed that
the two courses, Elements of Physics and Environmental
Studies, would be combined and taught together. The
temporary combining of these two courses was the apparent solution to the situation previously indicated.
This approach was not altogether unique as Dr.
Edwin Martson, Queens College, Flushing, New York,
had described an innovative course in an article in the
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American Journal of Physics,

Vol. 38, No. 10.
10. His

course is entitled "Physics of Urban and Environmental
Problems" and involves the consideration of problems
mlatinp in
relating
tran«nnrtatinn air pollution,
nnlliitinn water pollution,
nnllntinn
to transportation,
and the scaracity of resources.

—

Two problems were immediately manifested. First
the wide range of experience and rank (freshman to
senior) of the students who would take the course and
second
the difference in preparation and requirements for the two courses. No prerequisite is required
to take the physics course while six hours of science
and junior or senior standing are the prerequisites for
the earth science course. These problems, however,
were looked on as possible advantages in that a variety
of ideas, experiences, and backgrounds could result in
fruitful discussion involving many areas and view points.

—

In relation to the different requirements for the two
courses, the following approach was followed: Those
qualified to take the Environmental Studies course would
serve as "experts" on panels to discuss problems on air
pollution, water pollution, etc. In addition, they were
reqiured to submit a term paper on a related topic of
their choice.
A communication with Dr. Marston resulted in a
sampling of tests, problems, and information handouts
containing needed mathematics, work, energy, and power relationships. These and numerous other handout
material composed the "text" for his course, supplemented by paperback readers to provide background in
the areas of population, food, and energy problems.
The primary topics for our program which the panel
discussions dealt with were air, food, land, and water
quality.

The presentations of the panel discussions involved
half of the class including several students for which this was not a requirement. As the
majority of the students were majoring in either biology
or earth science, there was great emphasis placed on
these areas throughout the presentations and discussions.
In addition to presenting very enlightening facts, figres, and data, the panels led the class in reaching some
ignificant, tho not perhaps unique, decisions and conlusions.
approximately

I

The presentation by those students speaking on air

quality included sources of air pollution and the effects
on both plant and animal life along with possible controls
nd predictions of what might occur if nature becomes
oo far out of balance. As air pollution problems are

omewhat more obvious than some others, in the Southast Arkansas area, much interest was generated and
oncern was expressed as to what was actually being
one. One of the more enterprising students was intrumental in having a pollution control agent investiate one of the local industries. He also circulated
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petitions requesting the industry to cut down significantly
on the rate of emission of particles released into the

air.

Another group of students discussed areas relating
to food additives, preservatives, nutrition, and the FDA.
Other topics were the use and misuse of drugs, and
contaminates such as mercury, DDT, etc. The conclusion
reached here was to be careful of whatever you put
into your system.
Water quality was presented by a fourth panel. The
use made of water by animal and plant, agriculture and
industry; and its many other complicated interactions
in the ecosystem was cited. Other problems such as
sewage treatment plants and the nutrafication of a lake
were explained. The group pointed out what can be
done, what is being done, and what will happen if things
continue to deteriorate as they are now doing.

,

Those discussing land problems took a conservation
citing damage caused by draining swamps and
complications caused by over-population, dissolid waste, distruction by strip mining, and
by pesticides and insecticides.
Conclusions
slow down on dam building, swamp
drainings and river channelization
initiate recycling
programs
and look to other methods of pest control,
i.e., biological or physical, etc.
approach
streams,
posal of
pollution

—

—

—

The preparations and presentations of the discussions gave not only the panelists, but also the other
students new and deeper insights into the problems and
complications involved and to the difficulties in applying some of the controls for the solutions. A good
example of this occured when one panelist advocated
the banning of pesticides and insecticides to prevent
further contamination of food and water. This was countered with the fact that if these chemicals were not
used to control weeds and insects then, there was a
good possibility that many of the smaller farmers would
not be able to stand the loss in yield and still make a
living. This predicament was never fully resolved.
Concerning the physics, most of it was introduced
toward the end of the course to allow the student time
to develop some confidence in himself, the course, and
the teacher before 'frightening' him with formulas and
relationships. This was a mistake. More physics should
have been introduced sooner as time ran short and
there was not time enough to treat the physics sufficiently.

A voluntary and unisgned evaluation submitted by
the students primarily corroborated many of the author's
opinions concerning the course.
1. The majority of the students approved of both
the panel discussions and of the term paper
beneficial to the course.

•

2. They were somewhat more neutral in their opinion as to whether there were too many topics

•
14
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covered and the extent of coverage.
3.

Although they complained about the problems
and were not sure if the problems aided their
comprehension, they agreed that they were well
explained and were of the right level of difficulty and number.

Though the grades ran reasonably high, many students requested more tests (there were two) and more
ecology in the course.

As we will have all of the faculty back on campus

A Consideration

next year, we will be able to offer the courses separate
ly next spring. This willenable us to infuse more physics
into the Elements of Physics course and more ecology

into the Environmental Studies course. However, we wil
incorporate a great deal of the study of environmenta
problems and quality which had not been done prior
to this innovation. This time the physics course was
somewhat squeezed into the environmental mold. The
next time the introduction of pollution topics will serve
as a relevant starting point from which to move readily
into contributing areas of physics.
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ABSTRACT
Climatological, pedological and faunal investigations conducted in the Upper Midwest and the Ozark Highlands
indicate that the environment to which man in the Ozarks was adapting over the past 12,000 years has undergone
several major shifts, beginning with a cool-moist boreal forest situation followed by a period of warming and aridness resulting in prairie and deciduous forest climaxes and subsequently, in the last 4000-5000 years, change to the
pattern reflected by present conditions.
INTRODUCTION
Paleoecology and climatological episode investigations
or the Ozark Highlands physiographic, geographic and
archeologic province are a necessary prerequisite in understanding the cultural development and variability
manifest in archeological assemblages derived from the
Ozarks. Studies of this nature have beon prevalent in
he Upper Midwest and northern Ozark periphery for the
ast decade. Notable undertakings are: 1) Cleland's study
of "The Prehistoric Animal Ecology and Ethnozoology of
he Upper Great Lakes Region" (1966) and Yarnell's
elated report of "Aboriginal Relationships Between Culure and Plant Life in the Upper Great Lakes Region"
1964); 2) the multi-disciplinary investigations of bogs
and archeological sites, particularly Rodgers Shelter, in
western Missouri as part of the program focusing on

"The Archeology and Paleoecology of the Western Ozark
Highlands" and involving the geochronologist C. Vance
Haynes, the mammalogist Paul W. Parmalee, and the
palynologist Peter J. Mehringer, Jr. (Wood and McMil3) Klippel's investigation of "Prehistory
lan 1967);
and Environmental Change along the Southern Border of
the Prairie Peninsula during the Archaic Period (1971);
4) Falk's study of unmodified animal bone from a stratified cave in the Northern Missouri Ozarks (1970); and
5) the recently funded National Science Foundation project to undertake a paleoenvironmental study of the Sangamon River Valley in Illinois. These and the multitude
of other paleoecology investigations not mentioned are
indicative not only of what is being done but what can be
learned relative to prehistory through research directed
toward the interrelationship between man and his environment.
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